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(57) [Abstract] 

[Problems to be Solved by the Invention] 

ultrasonic cleaning device which has waterproofing 
mechanism which can control heating of ultrasonic vibration 
part is offered. 

[Means to Solve the Problems] 

When overloading depended on ultrasonic vibration part 14, 
with overloading detection circuit 32 and oscillating circuit 31 
the supplied electric power it has reached point where control 
which decreases isdone. 

This way detecting overloading state, it can prevent heating of 
ultrasonic vibration part 14 electric force which it supplies by 
decreasing. 

Because of this, controling heating of ultrasonic cleaning 
device, it canactualize satisfactory ultrasonic cleaning device 
of of using selfishnesswhich does not have fact that it gives 
discomfort to user. 
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Claims 

3t;f!fel^l^*/<—TrH$tL. 23-27 deg C. ffi 
a50Sjttt45 deg C iU±lcfd:-Sgp{4tt^i:ix 



[II** 2] 
[if** 3] 



[Claim(s)] 
[Claim 1] 

ultrasonic horn being connected by ultrasonic oscillator, with 
ultrasonic cleaning device where ithas ultrasonic vibration 
part which becomes, item being cleaned contacts end face of 
theaforementioned ultrasonic horn and washes item being 
cleaned, 

When abbreviation entirety which excludes end face of 
theaforementioned ultrasonic horn is surrounded with item 
being cleaned guide cover, under environment of 23 - 27 deg 
Cs relative humidity 45-55%, continuous drive does, 
ultrasonic cleaning device which isnot site where temperature 
of equipment surface other than theaforementioned ultrasonic 
horn which has been exposed becomes 45 deg C or greater 
anddensely makes feature. 

[Claim 2] 

With ultrasonic cleaning device which is stated in Claim 1 , 

Aforementioned ultrasonic cleaning device being cordless, 
ultrasonic cleaning devicewhere it is driven by electric power 
of 8 W or less of 1 W, ormore possesses waterproofing 
mechanism and densely makes feature. 

[Claim 3] 
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5 deg C/^&iTX^m^nt^nWi 

liiJlTt^^tfIt^^S^;^/t^->CD;SJttt 100 
deg C lJATr*M^^<t$?$!a<t-r^M^;^^;f 

40 deg c )iiTvni>nt^^mtt^m'^}^ 
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aaiTL^^fIIBJS^;^7n->(7);ajgtt 60 
deg C ^m^tjil^^t^^^Wltt^m'^i&Tki^ 
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[If** 8] 

it** 1 TiSIf** 7 (Dl^ttiMztm^ti 

[it** 9] 

It** 1 TbMit** 8 (Di^r*it^iztm^^ 

mm'^imm'fiz.m'^mwinto) 1.5 f& 
iz. mtimnMm^izmt^mmmtjii^nt 



With ultrasonic cleaning device which is stated in Claim 1 or 
Claim 2, 

temperature temperature rise ratio is 5 deg Cper minute or less 
and ultrasonic cleaning device which densely is madefeature. 

[Claim 4] 

With ultrasonic cleaning device which is stated in any of 
Claim 1 through Claim 3, 

temperature of aforementioned ultrasonic horn which it has 
exposed is 100 deg C or less and ultrasonic cleaning device 
which densely is made feature. 

[Claim 5] 

With ultrasonic cleaning device which is stated in any of 
Claim 1 through Claim 4, 

Continuing item being cleaned, when you wash, putting, 
temperature of equipment surface other than aforementioned 
ultrasonic horn is 40 deg C or less and ultrasonic cleaning 
device which densely is made feature. 

[Claim 6] 

With ultrasonic cleaning device which is stated in Claim 4, 

ultrasonic cleaning device where temperature of 
aforementioned ultrasonic horn which ithas exposed does not 
exceed 60 deg C and densely makes feature. 

[Claim 7] 

With ultrasonic cleaning device which is stated in any of 
Claim 1 through Claim 6, 

ultrasonic cleaning device where aforementioned ultrasonic 
oscillator, makes electricpower which is supplied small at 
time of no load and denselymakes feature. 

[Claim 8] 

With ultrasonic cleaning device which is stated in any of 
Claim 1 through Claim 7, 

ultrasonic cleaning device which makes electric power where 
theaforementioned ultrasonic oscillator, value of impedance 
differs from with time of load, and time of no load supplies to 
aforementioned ultrasonic oscillator at time of no load small 
and densely makes feature. 

[Claim 9] 

With ultrasonic cleaning device which is stated in any of 
Claim 1 through Claim 8, 

When in aforementioned ultrasonic oscillator, overloading 
whose electric power ofl.5 times or more of stationary 
driving electric power is necessary joins, electric poweris not 
supplied to aforementioned ultrasonic oscillator ultrasonic 
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cleaning device whichdensely is made feature. 
[Claim 10] 

ultrasonic horn being connected by ultrasonic oscillator, with 
ultrasonic cleaning device where ithas ultrasonic vibration 
part which becomes, item being cleaned contacts end face of 
theaforementioned ultrasonic horn and washes item being 
cleaned, 

Detecting load condition of aforementioned ultrasonic 
oscillator, ultrasonic cleaning devicewhich has control part 
which controls amount of supplied electricity to 
aforementioned ultrasonic oscillator and densely makes 
feature. 

[Claim 11] 

With ultrasonic cleaning device which is stated in Claim 10, 

driving electric power of aforementioned ultrasonic oscillator 
is 8 W or less of 1 W or moreand ultrasonic cleaning device 
which densely is made feature. 

[Claim 12] 

With ultrasonic cleaning device which is stated in Claim 10 or 
Claim 11, 

Aforementioned control part, when aforementioned ultrasonic 
oscillator is no load state, decreases electric force which is 
supplied to said ultrasonic oscillator the ultrasonic cleaning 
device which densely is made feature. 

[Claim 13] 

With ultrasonic cleaning device which is stated in Claim 12, 

Aforementioned control part detects no load state from 
impedance of theaforementioned ultrasonic oscillator 
ultrasonic cleaning device which densely is made feature. 

[Claim 14] 

With ultrasonic cleaning device which is stated in any of 
Claim 10 to Claim 13, 

In order for temperature of aforementioned equipment surface 
to become lowerthan 45 deg C, control part controls supplied 
electric power to aforementioned ultrasonic oscillator 
ultrasonic cleaning device which densely is made feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ultrasonic cleaning device, furthermore 
details regard the ultrasonic cleaning device of domestic with 
portable type which washes for example woven article and 
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fiber product etc. 
[0002] 
[Prior Art] 

Until recently, those of commercial which is used with 
cleaners etc as ultrasonic cleaning device of handy type, are 
mainstream. 

In this kind of ultrasonic cleaning device, electric power of 50 
W or more isneeded generally. 

In addition, it was not necessary from commercial to pay 
especial lyattention to handling one. 

Because of that, causing heating of large amount with high 
voltage, thehole of air cooling it could be less crowded in 
oscillator and circuit part,furthermore etc attaching fan in 
order to cool forcedly wasdone. 

[0003] 

[Problems to be Solved by the Invention] 

But, in ultrasonic cleaning device which inscribed, because 
great electric poweris needed, for example it could not handle 
by hand which gets wet,handling was limited. 

In addition, hole of air cooling because it is a constitution 
whichit can be less crowded, fact that it has waterproofing 
mechanism etc was the impossible. 

[0004] 

When by way, general person uses ultrasonic cleaning device, 
we do notunderstand, temperature change which accompanies 
use to where in person engineering the acceptable with 45 deg 
C or greater casing which is a little thicker than thenormality 
becomes necessary, because of that design of ultrasonic 
cleaning device becomes excess specification, that user feels 
hazard and the anxiety, at time of use you say In regard to use 
it becomes large problem. 

[0005] 

In addition, in conventional ultrasonic cleaning device which 
inscribed, surface temperature being 45 deg C or greater, loss 
of power is extreme, at same time circuit and ultrasonic 
oscillator or other reliability and durability decrease, in order 
inside equipment and toavoid temperature rise of equipment 
casing with heating , cooling is necessary. 

Because of that, it has waterproofing mechanism, it became 
difficult densely, the ultrasonic cleaning device is applied to 
general domestic was difficult densely. 

Originally, as for ultrasonic cleaning device, because use 
around wateris main, to use, as equipment of general domestic 
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[0006] 
[0007] 

>1^(DgiEiS[i<7)Sg#t^ 25 deg C(±2 deg C). 
ta^^Sg 50%(±5%)<DiIi^T-C%3ill|gSl$ 
■t^fc±i^.45 deg CU±lzts:^^itLmtj:l^9\t 

v^mizmtzif^mxmmmtzo 

[0008] 

n(D<^otmf$.(D:^nmx\t. Arpix^e^^tfe 

[0009] 

-c iw ti± 8w JiiT0«-rr*l|gS)^;tx. ^ym 

m'^m^^^tmf^m<. 'ptj:i\mtxmw}x 



fctrij.ow ^mtzt.^mj}^mx^<mT 

[0010] 

5 deg a'A&iTxfA^ntmntm<sm7Lx. 



waterproofing mechanism isnecessary. 
[0006] 

Then, it is to offer ultrasonic cleaning device of domestic 
which objective of this invention, can have function which 
holds down heating, have the waterproofing mechanism. 

[0007] 

[Means to Solve the Problems] 

this invention, ultrasonic horn being connected by ultrasonic 
oscillator, has ultrasonic vibration part whichbecomes, 
temperature of equipment surface other than ultrasonic horn 
where in the end face of ultrasonic horn contacting, with 
ultrasonic cleaning device which washes the item being 
cleaned, abbreviation entirety which excludes end face of 
ultrasonic horn issurrounded item being cleaned with item 
being cleaned guide cover, has exposed, 25 deg C (+/- 2 deg 
C ), under environment of relative humidity 50% (+/- 5%), 
When continuous drive it does, there is not a site which 
becomes 45 deg C or greater densely it has made feature. 

Furthermore, continuous drive referred to here this equipment 
1 hour is the state which operated with continuation. 

In addition, it measured relative humidity, with room which is 
made atleast 24 hours or more steady state. 

[0008] 

With this invention of this kind of constitution, discomfort is 
not given to user from person engineering viewpoint, with 
temperature of equipment main body and stipulating site, use 
selfishness becomes good. 

[0009] 

In addition, to be desirable, it can drive densely by 
smallelectric power where ultrasonic cleaning device of this 
invention is driven by theelectric power of 8 W or less of 1 W 
or more with cordless, has the waterproofing mechanism and 
and can actualize ultrasonic cleaning device of portable type. 

As inscribed, by fact that heating is controled, in equipment 
main body hole for air cooling necessity to can be less 
crowded is gone,makes design which raises prevention 
function, densely it becomes possible. 

However, when it is under 1.0 W, because cleaning effect 
decreaseslargely, it is not desirable. 

[0010] 

Furthermore, as for surface temperature of equipment one 
which is close to room temperature is more desirable to basic , 
but this invention, temperature temperature rise ratiois 5 deg 
Cper minute or less, it is desirable densely, adding, within 
continuous drive 2 0 min, the surface temperature is saturated 

J 1,. J — : — ui« 
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[0011] 

sjttt 100 deg c \>jiTvf&^ntmiitm<. ^ 

SiJigffiCDiaJt^tt 40 deg C aTVM^^tm 
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tiz^^x. mmm±x^^tzm. 
y^m^m^mjiiifx^^izm^immi' 



[0012] 

m^itxm}9cim(D^}^^'iiomni&^ir^ 



densely is desirable. 

This way with this invention in order not to give discomfort to 
user bystipulating temperature rise, is possible. 

[0011] 

In addition, as for this invention, temperature of ultrasonic 
horn which has beenexposed is 100 deg C or less, it is 
desirable densely, continuing the item being cleaned, when 
you wash, putting, temperature of equipment surface is 40 deg 
C orless, it is desirable densely. 

Furthermore, temperature of aforementioned ultrasonic horn 
which has beenexposed does not exceed 60 deg C, it is 
desirable densely. 

In addition, ultrasonic oscillator, electric power which is 
supplied tries the this invention, to become small at time of no 
load, it is desirabledensely. 

Concretely, when ultrasonic oscillator, long term driving does 
at time of no Ioad,ultrasonic oscillator does heating. 

In order to prevent this, providing impedance detection 
circuit, itcontrols. 

In other words, in ultrasonic oscillator, value of impedance 
differs from with thetime of load and and time of no load 
changes. 

Generally as for impedance it becomes high at time of load. 

Catching this change with impedance detection circuit, in 
order to makeelectric power which it supplies to ultrasonic 
oscillator at time of the no load small, it controls densely it is 
desirable. 

In addition, because heating can be prevented in stability 
electricpower is supplied to ultrasonic oscillator with densely, 
installing impedance matching vessel, it drives ultrasonic 
oscillator in stability densely it is desirable. 

Furthermore, with this invention, when in ultrasonic 
oscillator, overloading whoseelectric power of 1.5 times or 
more of stationary driving electric power is necessaryjoins, 
electric power is not supplied to ultrasonic oscillator densely 
isdesirabie. 

[0012] 

exemplary feature of this invention, ultrasonic horn is 
connected by ultrasonic oscillator andhaving ultrasonic 
vibration part which becomes, item being cleaned contacting 
end face of the ultrasonic horn and with ultrasonic cleaning 
device which washes item being cleaned, detecting the load 
condition of ultrasonic vibration part, it has control part which 
controls amount of supplied electricity to the ultrasonic 
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(Dmtmii!>wj:3^nm^mtu^tzt^\z^ m 

iSia)^— »^*(DS®;gJgtt 45 deg C 
[0014] 

liiT. :^%B^izm^m'^)&^ir^mo)nm^ 
mmiz7ikt^mmBmiz&-5i^xisimt^o 

[0015] 



xt^m^i\ 



vibration part densely has made feature. 
[0013] 

Usually, when ultrasonic vibration part becomes no load state, 
because there is not a energy which is used in washing, 
destination of energy is goneand causes heating rather. 

On one hand, when load depends on ultrasonic vibration part 
with washing, because energy is used in washing, heating 
becomes small. 

In addition, when load condition is large even excessively, 
and in order touse electric power of antidrape stiffness large 
scale, heating is caused. 

Then, as for this invention, temperature rise of ultrasonic 
cleaning device is controieddensely becomes possible by 
controlling supplied electric power to ultrasonic vibration part 
with control part by detecting load condition of ultrasonic 
vibration part. 

Concretely, with control part, when ultrasonic vibration part is 
no load state, is suppliedcontrol which decreases electric force 
which is done to the said ultrasonic vibration part, it is 
desirable densely. 

In addition, as for control part, detects no load state from 
impedance ofaforementioned ultrasonic vibration part densely 
is desirable. 

Furthermore, as for control part, when becoming a 
overloading state whereelectric power of 1 .5 times or more of 
stationary driving electric power is necessary ,stops electric 
power supply to aforementioned ultrasonic vibration part 
densely isdesirable. 

By doing this kind of control, surface temperature of casing of 
ultrasonic cleaning device it becomes low in comparison with 
45 deg C, it is desirabledensely. 

[0014] 

[Embodiment of the Invention] 

You explain below, on basis of each embodiment which 
shows detailsof ultrasonic cleaning device which relates to 
this invention in drawing. 

[0015] 

(embodiment ) Figure 1 has shown embodiment of ultrasonic 
cleaning device which relates to this invention. 

Furthermore, as for ultrasonic cleaning device 1 of this 
embodiment, end attachment 3 is exchangeable example, but 
dividing equipment main body, as embodiment of integrated 
form which itcannot separate it is good of course, 

ultrasonic cleaning device 1 of this embodiment summary is 
formed from end attachment 3 which in equipment main body 
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2 (i. il 1 ic jj^-r cfe^ic. :*:i*'ir— •» 
<f 4 P^lz. SlMlglSIslSSaJ 5, 6 ^tfe^ 

it!! 6 (Dftelc. AC v-Vv-^SU^ISltrScjjfEWM^ 
[0017] 

3 <!:®)!J^^Bglc|SltbtlTL^^o 
^-IT^ 4S^=i;^^7^g|5 7A,7B <l:iil)!)a5|gt!)|51 

i^si55 tii. i^^9,lo^tn'lr^^!l$4^rL^-5o 
lE^lI^ilg^>3^'^^<t'fitiSitb;^LTL^■5„ 

[0018] 
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[0019] 
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tgaai 14 0577>va3W 20 (7)SmgP^tt:^3t 
^■r-Sxtftlz. S^KJiSi^^ 18 ffliJ'^7Ktt«A 

[0020] 

IS^jfi^SSlSP 14 1*, ES(* 1 6,17 m-^^^X 

tj:i>m'§}&mm=?- is <t. isw-fi^jni^^ is ro^ 

M'^mW}^ 18 (Dfias®lc3'7>i5gp*J 20 J 



2 and equipment main body 2 is mounted in detachable. 
[0016] 

As for equipment main body 2, as shown in Figure 1, inside 
main body casing 4, vibrating part drive circuit part 5, 
battery 6 etc is built in. 

terminal connector part 7A,7B as connector is provided in end 
face (mounting surface ) of main body casing 4. 

To other than battery 6, providing ACjack section by 
way,regarding this embodiment, as power supply, connecting 
alternating current power supply, as theconstitution which you 
can use even if, it is good even with thecharge system which 
uses rechargeable battery. 

[0017] 

In addition, main body casing 4 with tip is provided in end 
attachment 3 and the demountable. 

And, terminal connector part 7A,7B and vibrating part drive 
circuit part 5, through mfetallization 9,10, it is connected. 

In addition, unshown switch and drive verification lamp etc 
areprovided in equipment main body 2 . 

[0018] 

end attachment 3 has attachment casing 1 1 . 

In outside surface of rear edge wall 12 of this attachment 
casing 1 1, before connector terminal 13A,13B which 
isconnected to terminal connector part 7A,7B which is 
provided in front endface of main body casing 4 which was 
inscribed is installed. 

[0019] 

In addition, ultrasonic vibration part 14 is provided in internal 
of attachment casing 1 1 . 

This ultrasonic vibration part 14, in order lap to do in 
intermediate section inside attachment casing 1 1, issupported 
in support part 15 which was formed. 

Furthermore, this support part 1 5, as mentioned later, as 
periphery entirety of flange material 20 of ultrasonic vibration 
part 14 is supported, has had waterproofing function 
whichprevents fact that water invades to ultrasonic oscillator 
18 side. 

[0020] 

ultrasonic vibration part 14, connecting piezoelectric body 
16,17, through flange material 20 to the front endface of rear 
part ultrasonic horn 19 and ultrasonic oscillator 1 8 which are 
connected to rear end surface of ultrasonic oscillator 18 and 



Page 1 1 Paterra Instant MT Machine Translation 



JP2002166238A 



->2i l*.JS§jSli»)?-i8(7)fi^l::5j'ii|$ti 

sgi5S^jK;^-> l9Sl;HuSl5^il^•;Bc7^^->2l 
— 1 1 (DfjiSFffipgp 1 lA t^hmmtmij 

[0021] 

^fc, E«<* 16©^affi®t}f^iiS^- 13B tl*. 
12^ 22 T•ft^$HTL^-5« 

^fcEH* 16,17 (Dlf^Sirm^aS^ 13 A ,»: 



^a)j;^jEcEs<* 16,17 ^m-^mxtji^mM}& 
^gt;fi^^lSl^^^i)tlrl^§o 

[0022] 

(tiTsPbZrOji PbTi03<!:(7)ljgt*:r'M'5) PZT 
$ifiE5i-<!:-rSRttt^Elt*:(lg 15mm, if 

•bU(r>m^7f.)i[-'r:t:^<^tmm 145.5mm' -c 

4mm)IClf^:^|£](Z^j-@«lS^lfctCD^ 

^;B^Ia5^s§«;^-> 21 x\mm-^if\-j\^<p 
sokg/cm $AMtT^^){^^3i^r''^^-5)is•t;SSi!l^ 

(M§;"fiEliiSgiJ 14)^fflL^^o 



'i:mx.m=f{s.mw)omwlmt^t.m hit 
izmn^^xi^^o 

[0023] 

lcffl^,^b^^i)^B^;SlillSP i4,>:lTli, flgpis 



2002-6-11 

ultrasonic oscillator 18 which become consists of front part 
ultrasonic horn 21 of the specified length dimension which is 
connected. 

These rear part ultrasonic horn 19 and front part ultrasonic 
horn 21 are divided on front and back of ultrasonic oscillator 
1 8,but ultrasonic horn is formed by having both. 

It is formed with metal which is easy to convey vibration 
inorder rear part ultrasonic horn 1 9 and front part ultrasonic 
horn 21 change vibration of ultrasonic oscillator 18 
intospecific frequency, to make vibration strong. 

Furthermore, flange material 20 in support part 15 which was 
inscribed issupported in watertight. 

In addition, front part ultrasonic horn 2 1 is set, in order from 
front end opening part 11 A of attachment casing 1 1 
protruding to do to polar barely forward direction (lower ). 

[0021] 

In addition, rear end surface and connector terminal 13B of 
piezoelectric body 16, it is connected with metallization 22. 

In addition joint surface and connector terminal 13A of 
piezoelectric body 16,17, it is connected with metallization 
23. 

Connecting this kind of piezoelectric body 16,17, ultrasonic 
oscillator 18 which becomes forms ultrasonic oscillator of 
generally known bolt-tightened Langevin type. 

[0022] 

Here, one example of component composition of ultrasonic 
vibration part 14 is explained. 

Tightening with aluminum rear part ultrasonic horn 19 and 
front part ultrasonic horn 21, as ultrasonic vibration part 14 s 
piezoelectric body 16,17 of this embodiment,making use of 
those which in cylinder piezoelectric body (When fixing bolt 
hole of diameter 15 mm^ core is excluded, with surface area 
145.5 mm^ the thickness 4 mm ) which designates PZT which 
is a solid solution of Pb ZrOa and Pb TiOs as main component 
do polarization in thickness direction, applying torque 50 
kg/cm and inserting it uses ultrasonic oscillator (ultrasonic 
vibration part 14 )which becomes. 

And, driving electric power of element (piezoelectric body ) is 
set to 8 W or less. 

[0023] 

Furthermore, end configuration of front part ultrasonic horn 
21 is set to columnar shape as ultrasonic vibration part 14 
which is used for end attachment 3 in this embodiment. 
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[0024] 

•>5^^>h 3 ii*. ll*l^^t^l5^7K^l^g^^i^T 
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[0025] 

[0026] 
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ass 32 i:^|^Tt^€)o 

A^sMMii^^ailT,fg«[5]^s3l -^^mm 
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It can make surface area of cleaning object and end 
attachment 3 which is suited for state by setting diameter of 
this end face 2 1 A appropriately. 

As this other end face form of front part ultrasonic horn 21, 
various configuration such as rectangle canbe set. 

[0024] 

Regarding this embodiment, equipment main body 2 and end 
attachment 3, having unshown waterproofing mechanism, it 
hasbecome detachable. 

Furthermore, in stainless steel container of cube of 30 cm X 

30 cm X 30 cm, it stretches thewater to height 20 cm as 
verification test of this kind of waterproofing mechanism, 1 
minute leaves equipment in underwater, after that removes, 
v^ipeswater of equipment surface at once, works equipment 
and there is not a fault you verified densely. 

This way change operation of end attachment 3 of use and 
other kind with the state which connects end attachment 3 to 
equipment main body 2 by making detachable, isdone easily, 
densely it becomes possible. 

Furthermore, with this embodiment, equipment main body 2 
and end attachment 3 were provided in detachable, but as 
inscribed, it is good of course as structure of the integrated 
form which accommodates ultrasonic vibration part 14 and 
battery 6 or other circuit-constituting part inside casing. 

[0025] 

In addition, with this embodiment, in order heat release to do 
element, circuit, battery part where heating is expected, as 
it is devised, it is overturned with the unshown insulation, it 
prevents fact that large heat release is done to outside casing 
material by consisting insulating resin etc where insulating 
ability is high. 

[0026] 

Especially, vibrating part drive circuit part 5 of this 
embodiment has, as shown in Figure 2, the oscillating circuit 

31 and overloading detection circuit 32. 

overloading detection circuit 33 detecting overloading which 
depends on ultrasonic vibration part 14, has reachedpoint 
where it outputs detection signal to oscillating circuit 3 1 . 

Attendant upon this, when ultrasonic vibration part 14 is 
overloading state, electric powerwhich is outputted to 
ultrasonic vibration part 14 it has reached point where 
itdecreases. 

Because of this, with ultrasonic vibration part 14, heating 
which accompanies overloading can be controled. 
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This way detecting overloading state of ultrasonic vibration 
part 14, in order for the temperature of casing surface of 
ultrasonic cleaning device 1 not to become for example 45 
deg C or greater bycontroling electric power, it sets densely it 
becomes possible. 

In this case, when ultrasonic vibration part 14 predetermined 
load caught, rule it shouldhave done beforehand whether it 
becomes overloading state. 

[0027] 

Furthermore, with this embodiment, as shown in Figure 2, 
vibrating part drive circuit part 5, madeconstitution which has 
oscillating circuit 3 1 and overloading detection circuit 32 , but 
as shown in Figure 3, it is possible also to have oscillating 
circuit 31 and impedance detection circuit 33 and toconstitute. 

With namely, ultrasonic vibration part 1 4, because at time of 
no load and time of the load impedance changes, catching this 
impedance change, it can prevent temperature rise at time of 
no load by controlling. 

It has reached point where control which concretely, when the 
impedance detection circuit 33 detects no load state of 
ultrasonic vibration part 14, supplied electric power 
decreases, stopselectric power supply is done. 

[0028] 

In addition, vibrating part drive circuit part 5, as shown in 
Figure 4, is possible as theconstitution which has oscillating 
circuit 3 1 and impedance matching vessel 34. 

In this case, heating can be prevented by driving ultrasonic 
vibration part 14 instability by installing impedance matching 
vessel 34, it to be possible, supplieselectric power to stability 
densely. 

[0029] 

With this embodiment, in order for temperature rise of 
equipment surface to become 5 deg Cper minute or less by 
making each circuit constitution which was inscribed, it sets 
densely it becomespossible. 

In addition, ultrasonic cleaning device 1 within continuous 
drive 2 0 min, in order for surface temperature to be saturated, 
also it becomes possible to set. 

Furthermore, in order for temperature of end face 21 A of 
ultrasonic horn 2 1 which isexposed fi-om tip of attachment 
casing 1 1 to become (Below preferably 60 deg C ) of 100 deg 
C orless, also it is possible to set. 

Furthermore and, continuing item being cleaned, when you 
wash, in order for the temperature of equipment surface to 
become 40 deg C or less, also it is possible toset. 
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[0030] 

(Working Example ) driving electric power of ultrasonic 
cleaning device 1 which inscribed was set to 6 W,from 25 
years use survey below was done in housewife 20 to 55 years. 

In addition, it executed in degree of room 25 deg C. relative 
humidity 40%. 

[0031] 

Furthermore, in ultrasonic cleaning device 1 which is used for 
this use survey,surface temperature of equipment main body it 
changes from 20 deg C to 60 deg C bydevising circuit and 
insulation etc, attendant upon practical use together, to control 
temperature rise, from 2 deg Cper minute it changed between 
10 deg Cper minute. 

As a result, data which is acquired is shown in Table 1 ,2. 

[0032] 

[Table 1] 
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IB. 2] [Table 2] 
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As shown in above-mentioned Table 1 , when surface 
temperature rises in 45 deg C or greater, person who feels 
hazard 70%, in addition, as shown in Table 2, as for 
temperature rise as for 5 deg Cper minute or greater person 
who feels the discomfort was 90%. 

In addition, result of survey, as for ultrasonic cleaning device, 
as for 75%person, we think from fact that you use around 
water, thatit has become waterproofing mechanism, risk when 
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it is not a waterproofing mechanism isunfathomed. 

Furthermore, when of workability is thought, with dry cell 
system or chargesystem it uses with cordless, person whom 
you think that it isgood densely, is many, understood densely. 

In addition, because from fact that it is not audible in earof 
person, in no load state drives ultrasound and perception 
ispossible densely with such as only lamp , as for 70% person 
in orderto verify drive and horn end there is a possibility 
which touches by thehand in non consciousness, understood 
densely. 

From now on, burn or other in order to prevent, as for horn 
end temperature 100 deg C or less, 60 deg C or less is 
desirable desirably, 

[0033] 

Furthermore, as for measurement of surface temperature of 
ultrasonic cleaning device 1, withcontact type, there is a 
thermocouple, alcohol type rod thermometer^ mercury 
thermometer , etc is possible to usewhichever. 

However, precision to measure temperature well, method 
which uses thermocouple where measurement part is small, 
with contact decreases deviation withsuch as temperature 
difference, heat capacity , it is effective. 

In addition, there is also a method which is measured with 
infrared light as method which is measured with noncontact, it 
is effective. 

[0034] 

In addition, in ultrasonic washing machine which is used with 
Working Example, small holebe less crowded, directly 
connecting external power supply to ultrasonic vibration 
element(Langevin piezoelectric element ), it drove. 

At that occasion, output of external power supply 8 6W, 
4W. 2W. 1 W. 0.5 W it changed. 

It measured cleaning rate which accompanies output change, 
collectedto Table 3 and stated. 

As a result, when it becomes 0.5 W, with all soiling, the 
cleaning rate becomes smaller than 80%, cleaning efficiency 
decreases. 

From now on, electric power of 1 W or more was judged that 
it isneeded. 

In addition, with portable type , dry cell it can drive (It is 
good using ACadapter, but) this ultrasonic cleaning device 
Ifrom fact that densely objective it makes, electric power of 8 
W or more it is a impractical. 

When they are 8 W or more, with little battery labor time 
isshort either, in addition, when battery large number is used. 
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weight is heavy or, becomes not to be size to be large or a 
portable type. 

However, use of ACadapter is possible of course in objective 
etc ofiise of lengthy. 

[0035] 

[Table 3] 
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[0037] 



Measurement:degree of cleaning of degree of cleaning 
measured light reflection ratio after washingmaking use of 
sample piece which pollutes fabric of cotton of the white with 
mud, ketchups soy sauce, oil etc, before polluting by 
comparison with,displayed at ratio and made criterion. 

one edge applying framework of square of 4 cm to this 
sample piece, soiling of inside of square was washed making 
use of ultrasonic cleaning device 1. 

You washed, while applying washing liquid which diluted 1 
minute, clothing liquid detergent in 5%. 

After washing, 5 min clean water water wash it did, after 
drying with iron made the smooth, after that measured 
reflectivity. 

It measured reflectivity Minolta Co. Ltd. (DB 69-055-5156 ) 
make making use of CM-3500dreflectometer. 

measurement range of reflectivity made inside circle of 
diameter 3 cm. 

[0036] 

You explained above, concerning embodiment, but this 
invention is notsomething which is limited in this, various 
modifications which areannexed to gist of constitution are 
possible. 

[0037] 

[Effects of the Invention] 

As been clear from explanation above, according to this 
invention, the supplied electric power to ultrasonic vibration 
part, detecting no load state and overloading state etc with the 
control part with change etc of for example impedance, in 
order to control, you cancontrol temperature rise of ultrasonic 
cleaning device. 
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Because of this, having waterproofing mechanism, you hold 
down temperature rise of the ultrasonic vibration part of 
internal, it is possible densely, it can actualize ultrasonic 
cleaning device of domestic where using selfishness is good, 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view which shows embodiment of ultrasonic 
cleaning device which relatesto this invention. 

[Figure 2] 

It is a circuit diagram of ultrasonic cleaning device which 
relates to embodiment. 

[Figure 3] 

It is a circuit diagram which shows other circuit constitution 
of ultrasonic cleaning device whichrelates to embodiment. 

[Figure 4] 

It is a circuit diagram which shows other circuit constitution 
of ultrasonic cleaning device whichrelates to embodiment. 

[Explanation of Symbols in Drawings] 

1 

ultrasonic cleaning device 
11 

attachment casing 
14 

ultrasonic vibration part 
16 

piezoelectric body 
17 

piezoelectric body 
18 

ultrasonic oscillator 
19 

rear part ultrasonic horn 
2 

equipment main body 
21 

front part ultrasonic horn 
3 
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31 

32 
33 
34 
4 

Drawings 

[mi] 



end attachment 
31 

oscillating circuit 
32 

overloading detection circuit 

33 

impedance detection circuit 
34 

impedance matching vessel 
4 

main body casing 
[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 4] 
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